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1.   Introduction
1 
 
Both economists and sociologists have long been interested in the relationships 
between educational attainments and individual, familiar and environmental backgrounds 
(Mare, 1980; Willis and Rosen, 1979; Shavit and Blossfeld, 1993). Evidence suggesting 
strong dependence of educational outcomes from characteristics as gender, race or family 
conditions represents a relevant indicator of inequality in the opportunities of social mobility. 
In recent years policymakers and observers in many developed countries have focussed in 
particular on the low retention rate of tertiary education systems which might have 
increasingly negative distributional consequences given the widening college wage premium
2. 
Quite surprisingly, a recent strand of literature focussing on the determinants drop-out among 
university students in several countries found small or no role for individual variables as 
family or educational backgrounds (see Naylor and Smith, 2001; Johnes and McNabb, 2004 
and Arulampalam et al 2001 for the UK; Montmarquette et al. 2001 for Canada; Jackobsen 
and Rosholm, 2003 for Denmark).  
In this paper we study university withdrawal decisions in Italy, a country displaying 
one of the highest drop out rates among OECD members (58% against an average of 30%). 
Unlike the above mentioned papers, focusing on continuation decisions of enrolled university 
students, we base our analysis on a representative sample of Italian secondary school 
graduates. This allows controlling for selection biases arising when some determinants of the 
drop-out decision affects realization at previous transition (Cameron and Heckman, 1998; 
Keane and Wolpin, 1997). Our selection-corrected estimates exploit both functional forms 
and instrumental variables identification based on measures of anticipated costs of university 
attendance. Contrary to the existing evidence, our results point to a very relevant role of both 
family and educational background characteristics on continuation probabilities. For example, 
                                                 
1A previous version of this work was presented at the EALE 2003 meeting with the title “Determinants of 
University drop-out probability in Italy”. We thank seminar participants, Antonio Ciccone and Alfonso Rosolia 
for their useful comments. The views expressed here are our own and do not necessarily reflect those of the 
Bank of Italy. Corresponding author: Federico Cingano, Bank of Italy - Research Department, via Nazionale 91, 
00184 Rome, Italy. E-mail: federico.cingano@bancaditalia.it.  
2 In Europe, policy concerns on the efficiency of higher education systems were first raised and discussed in the 
so-called Bologna Convention of June 1999.  
See http://ec.europa.eu/education/policies/educ/bologna/bologna_en.html. 
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we find that a ten years increase in father’s schooling (corresponding to moving from 
compulsory education to university degree) is associated to a reduction in dropout probability 
by 14 percentage points, against an average predicted probability of 22 percent. The estimated 
effects obtained not accounting selection are significantly smaller, nearly 5 percent, and in 
line with the above mentioned works.  
We use these findings to check whether the disproportionately high university drop-
out rate in Italy can be explained in terms of the level and quality of schooling of the adult 
population. We combine individual data on parental backgrounds and educational curricula of 
secondary school graduates in four large European countries with our estimates and compute 
the fraction of the gap in observed drop-out rates attributable to differences in these variables. 
Despite the sometimes large cross-country gap in background variables, we find that 
assigning Italian parents the same average levels of education observed in comparable 
developed countries would in the best case scenario reduce withdrawal by just 6 percentage 
points. Changing the composition of secondary school graduates by type of school attended 
would not explain much of the gap either.
3   
While raising concerns on the effectiveness of the existing system of education in 
equalizing opportunities and promoting social mobility, our analysis thus suggests that 
changes in (observable) initial conditions are unlikely to yield significant reductions average 
withdrawal rates.  
The rest of the paper is organized as follows. Section 2 illustrates the statistical 
framework we used in the analysis and discuss selection and endogeneity problems in the 
estimation; we subsequently describe the data set and present the results. Section 3 computes 
the cross-country comparative exercise. Section 4 briefly concludes. 
 
                                                 
3 Clearly, this exercise is “partial” since we can not take into account the potential effects of cross-country 
differences in endowments on continuation probabilities.     5
2.  Determinants of University drop-out probability 
 
2.1. Statistical framework and empirical issues 
 
To illustrate the main selection issues involved in estimating the determinants of individual 
schooling attainment consider a simple statistical model assuming that the unobserved 
disutility associated to school attendance by individual i (
*
i y ), is determined according to:  
 







In equation (1) EB  and  FB describe student i educational and family background, 
respectively, LC captures relevant local conditions, X is a vector of individual characteristics 
and  i ε  is a disturbance term capturing residual unobserved heterogeneity. Students will drop-
out if
*
i y is higher than a given threshold, normalized to zero. Let D be the drop-out indicator, 
then withdrawal ( 1 = i D ) is observed if 0
* > i y . Dropout probability can therefore be written 
as: 
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When  i ε  distributes as a normal standard the above model can be estimated in a standard 
univariate Probit regression framework. This is the approach taken by recent studies on the 
determinants of university withdrawal (Naylor and Smith, 2001; Montmarquette et al. 2001). 
However, the simple occurrence that some variable affecting the choice to drop-out also 
determined outcomes at previous transitions implies sample selection bias would likely affect 
the estimated marginal probabilities.  
To illustrate the nature of the distortion consider university enrollment decision and 
assume that familiar background (as parents’ education or income) is the only determinant of 
college enrollment (E*) and drop out (D*):   
i i i FB D η β + =
*  
i i i FB E ε α + =
*    6
with α >0 and β<0, respectively. Suppose that individual i enrolls if  0
* > i E and drops out if 
0
* > i D and assume for simplicity that FB can be either 0 or 1. The average effect of FB on 
withdrawal  
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could be obtained estimating β in the first equation only if:  
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Since according to the selection equation the low-FB enrolled would necessarily have 
higher average unobservables than the high-FB enrolled, the condition above would not hold 
if corr(ε,η)≠0. For example, since higher draws from the distribution of ε are required for 
students with bad as opposed to good family backgrounds to enroll, if corr(ε,η)<0 they would 
also have lower chances to drop-out on average. If not accounted for, such selection 
mechanism would bias the estimated marginal effect of family background upwards in a 
single-probit regression of drop-out probability. Similar reasoning could apply to educational 
background and other relevant controls. 
Enrollment-induced selection can be accounted for specifying a modified version of 
Tobit type 2 model (Amemiya 1985) 
(3)  i Di i X D η β + =
' *  
(4)  i Ei i X E ε α + =
' *  
where D* and E* are two latent variables representing, respectively, the propensity of each 
individual to enroll and subsequently withdraw and X’Di and X’Ei are different group of 
explanatory variables. In this framework, we only observe the sign of E* (E*>0 indicating 
enrollment) and, when this is positive, the sign of D* (D
*
i ≤ 0 indicating the student has not 
withdrawn). The following table summarizes the available information for this model: 
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*
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where the couple {ei, di} represent the observed sample for individual i, ei is an indicator for 
college enrolment and di is an indicator for drop out.   7





2  and covariance σ12. The associate likelihood function for 
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The first part of the expression accounts for individuals who did not enroll, while the 
second takes care of university students that either dropped out (first term) or are still enrolled 
at the time of interview (second term). In order to estimate the above likelihood we assumed 
that the {εi, ηi} are jointly normal. This way our statistical framework represents a modified 
version of the Heckman selection model studied by Van de Ven and Van Praag (1981). 
There are a variety of reasons why unobserved propensity to enroll and to continue 
tertiary studies might be positively correlated, implying that corr(εi,ηi)<0. One that has 
received considerable attention in the literature is “ability”. When not observed, differences in 
the cost each individual faces when acquiring education, either due to intellectual skills or 
motivation etc., are likely to induce severe biases. For example, our data show that nearly all 
(90%) children to academic father attend university, more than twice the share of students 
whose father only achieved compulsory education (see Table1). If ability is a relevant 
dimension for selection into University, enrolled students coming from more disadvantaged 
families would on average be more talented than their colleagues coming from richer families, 
attenuating the estimated impact of parents’ education (i.e. upward-bias).  
When  X’Di = X’Ei parameter identification in (5) simply rely on functional form 
assumptions. When the costs of attendance are an important component of enrollment 
decisions, however, one may exploit the identification power induced by individual-level 
variation in those costs. Indicators of the local supply of university courses, capturing the fact 
that students grown up in an area without college face higher costs of education, and/or the 
number of kids in the family, a proxy of the resources available per capita given household 
characteristics are two instruments used in the literature (Card, 1995; Cappellari, 2003). 
Relying on such sources of variation implies assuming that all effects of direct costs, affecting 
the expected private rate of returns to university education, are anticipated and included in the 
enrollment decision. Therefore implicit assumptions here would be that, conditional on socio-
economic characteristics (accounting for example for location choices) and early school   8
performances, drop-out decisions are determined by individual shocks (such as an update of 
their ability, motivation, tastes, etc.) that are unrelated to the local availability of University 
courses (and/or to family-size).  
Given our sample of secondary school graduates is likely to be non-random, the model 
above will not allow us to recover population-parameters. Hence, our estimates would fail to 
predict the consequences of policies targeted at university drop-outs if such policies in turn 
affected the estimated coefficients through composition-effects on the sample of high-school 
graduates.  
 
2.2. Data description 
 
Our data originate from a survey realized in 2001 by the Italian National Statistical Institute 
(ISTAT) on nearly 23.000 individuals. The sample, consisting of approximately 5% of the 
population, is representative of students who got their secondary school degree in 1998, and 
contains very detailed information on their activity up to 2001, their educational background 
and both family and individual characteristics
4. The data allows in particular tracking the 
whole educational history of each individual, and provide a full description of academic or 
labor market performance during the three years after graduation at secondary schools. 
Furthermore it distinguishes between students currently enrolled at University, those who 
dropped out and those who entered the labor market.  
More specifically, in our empirical analysis we will exploit the following information 
contained in the survey. Individual characteristics include sex, age, marriage, number of 
siblings and the place of residence –this data is available at a very detailed (i.e. municipality) 
geographical level. Indicators of past educational choices and performance are the degree 
obtained at the end of compulsory school (lower secondary school), the type of upper 
secondary school attended, the number of years taken to completion and the degree obtained. 
As to family background, while we do not have information on income, the data report both 
parents’ education (measured by years of formal education obtained when the student was 
14), and parents’ profession (with a breakdown into entrepreneur, professional, high skilled 
                                                 
4 For a complete description of the sampling procedure see ISTAT (2002) “Percorsi di studio e di lavoro dei 
diplomati. Indagine 2001. Manuale utente e tracciato record” available at www.istat.it   9
and low skilled white collar, blue collar, no qualification). We also know whether at least one 
of the grandparents had achieved higher education. We will combine such information with 
indicators of local conditions capturing spatial differences in the socio-economic environment 
that might be important determinants of educational outcomes. In particular we included the 
local unemployment rate in the place of residence and a measure of the degree of 
urbanization, captured by the population size of the municipality, both recovered from the 
National Population Census (ISTAT, 2001).  
Table 3 presents students’ distributions according to secondary school attendance, and 
shows that the (weighted) sample provides a very good representation of the population along 
these two dimensions. According to our data more than 40% of students interviewed in 2001 
had obtained a technical school degree in 1998, and almost a third of the sample attended 
General schools (“Licei”). These numbers are very closed to the population distribution. 
Figures in Table 3 indicate that the rate of response to the survey, conducted as a Computer 
Added Telephone Interview, has not significantly affected the sampling design as devised by 
the National Statistical Office. However graduates participating to the interviews might have 
tended to misreport their actual choices, in particular regarding University enrollment and 
dropout. As regards enrollment decisions, available administrative data allows comparisons 
with the population in terms of the ratio of students entering any tertiary education course in 
the same year they obtain the degree (see Tab.4). According to the Ministry of Education in 
1998 this share (45.5%) was only slightly higher than the ratio provided by our sample 
(44.2%).  
Discussing the sample representativeness in terms of dropout rates is slightly more 
complicated. Out of the 7483 students who entered tertiary education in 1998, 1048 declared 
to have given up studying within the three-year period covered by our survey. Unfortunately, 
there is no directly comparable administrative data reporting the dropout rate by cohort of 
graduates enrolled. One available proxy for the dropout rate is the share of students no longer 
enrolled in the same University course by year of enrollment. (Note that this measure, used as 
official dropout figure by the administration is likely to overestimate the abandonment rate 
since it includes students switching to a different course). In the academic year 2001/02 we 
find that, relative to students enrolled in 1998, such share amounted to 28% (Table 4). In our 
sample the share of 1998 graduates who left or changed university by summer of 2001   10
amounts to 23%, suggesting that our withdrawal rate is slightly underestimated
5. There are 
several reasons why the dropout rate turns out to be too low in the sample. First, dropouts 
could tend to misreport. Some of them could not even declare to have ever been enrolled, 
explaining the slightly lower share mentioned above. Others, though declaring to have 
enrolled, might not report the abandonment. We can attempt to control for such students by 
analyzing consistency of answers throughout the survey. For example one might think that 
students enrolled but having passed no exam within three years from enrollment are actual (or 
potential) dropouts. Including such students, the share of dropouts after three years form 
graduation in the sample rises to 25%. Also, graduate students who declared to have never 
been enrolled after graduation but reporting to have rejected some job offer or to have left a 
job to “better concentrate on their studies” could plausibly be imputed to the dropout 
population, as well those male who, after three year from graduation, have not yet joined the 
(compulsory) military service. In this case the share of dropouts rises to nearly 28%, in line 
with available administrative data.
6  
As far as family background is considered, Table 5 show the sample distribution by 
degree completed by each parent, at the time students interviewed were 14 years old. In 
nearly 50% of cases both parents had at most completed compulsory education (8 years of 
formal schooling). Fathers are on average slightly more educated than mothers and assortative 
mating (i.e. families in which both parents tend to have the same amount of education) tend to 
prevail at low educational levels. Our data also indicate that the majority of secondary school 
graduates’ fathers were either blue collar or employed in the retail sector, while less than 20% 
were skilled or high skilled white collars (intellectual and scientific professions, qualified 
technicians, etc.).   
 
                                                 
5 Another common measure of the dropout rate is the complement to one of the “success rates”, obtained  by 
comparing the number of University degrees obtained in a particular year with the number of students who 
enrolled some (in Italy, 7) years before. Estimated this way the drop out rate was 58.5% in 1997. A similar figure 
can be obtained in our sample grouping those who left any tertiary course with students still enrolled in 2001 
who passed less than three exams per year. 
6 Changing the outcome measure along these lines did not affect the results. Our preferred measure includes 
enrolled students who reported abandonment or declared to be employed full-time at the time of interview. On 
the other hand, including among drop-outs students who declared to be enrolled in a different course, as in the 
administrative definition, tends to attenuate the estimated effects.    11
2.3. Determinants of drop-out probability: results 
 
In this section we discuss the main results from our University dropout probability model 
with selection, and compare them with univariate probit results. Following the literature on 
educational outcomes, we focus on a specification including indicators of family background, 
(both in terms of parents’ years of schooling, grandparents education and father’s profession), 
of past educational background and performance (the type of secondary school attended and 
the degrees obtained at the end of lower-primary, mandatory schools), and a set of individual 
variables (sex, age, marriage status). Controls for local conditions include local 
unemployment rate and degree of urbanization of the municipality the secondary school is 
located in. Summary statistics of the main variables used in the empirical part are presented in 
Table 6. 
Column 1 in Table 7 reports the marginal effects on dropout probability of the main 
variables as estimated accounting for selection into university. To ease comparison with 
standard probit estimates (reported in column 3) we evaluate such effects setting all 
observable characteristics at the mean of the sub-sample of University enrolled. Results from 
our Tobit estimates indicate that both family background and educational background 
variables significantly affect withdrawal decisions. In particular, the drop-out probability is 
decreasing in father’s years of formal education: the estimated coefficient implies that a ten 
years increase in father’s schooling (corresponding to moving from compulsory education to 
University degree) reduces the dropout probability by 14 percentage points. Given the 
predicted probability at sample mean is 21%, the implied fall of withdrawal risk we estimate 
is considerable. As our discussion in section 2.1 suggested the effect obtained estimating a 
standard probit regression is substantially lower (5%). Similar conclusions can be drawn 
comparing the estimated coefficients on mother education. 
How one should interpret the differences in educational responses by family 
background is a matter of debate in the recent literature on educational attainments (Card, 
1999, 2001; Kane, 2001; Cameron and Heckman, 1998; Carneiro and Heckman, 2002). The 
main concurring explanations are short-term credit constraints and long-term factors fostering 
cognitive and non-cognitive abilities through a better learning environment or a higher quality 
of education. To discriminate between the two channels Cameron and Heckman (1998)   12
propose to estimate family-effects controlling for measures of early educational outcomes, 
which should absorb long-term factors. Our estimates of sizeable family-effects are obtained 
conditioning on the degree obtained at primary school: if interpreted in this framework, then, 
they would point to the existence of short-term credit constraints in education. 
Our results point to a role for educational backgrounds, in that withdrawal 
probabilities decrease moving from Vocational to General schools. Again, accounting for 
selection magnifies the effect that would have been inferred without correction for the school-
type effect on enrollment decisions, as a consequence of the fact that the same variables have 
exactly the opposite effect on enrollment than they have on withdrawal. Interpreting these 
coefficients is complicated by the fact that past educational choices might have induced 
sorting of students (for example, by learning abilities) into school types.
7 To the extent that 
sorting based on learning abilities is accounted for by early educational outcomes, our results 
indicate that, for example, the predicted dropout probability for the average Vocational 
student would reduce by more than 50% if, other things equal, she had obtained a degree from 
a General school. 
Finally, we find that female students have a lower dropout probability than their male 
colleagues. All other variables accounting for familiar background (grandparents’ education 
and father profession, not shown for brevity) and local conditions (as captured by the degrees 
of urbanization and rate of activity in the municipality) do not play any significant role. As far 
as University enrolment is concerned we find that, other things equal, enrollment probability 
increases substantially in the educational attainment of both parents, with almost identical 
coefficients.
8 For example, the enrollment probability of children born to university graduates 
is 24% higher than it is for offspring of lower high school graduates. Conditional on parents’ 
education, enrollment is also strongly affected by the type of secondary school attended. 
The availability of detailed individual information allowed us to test robustness of 
these findings to the use of instruments measuring tertiary education participation costs. In 
our exercise identification requires the anticipated costs of attendance determine the demand 
for education but do not directly affect outcomes once observable characteristics are taken 
                                                 
7 This would be the case if, for example, general schools attract all good students while all bad students choose 
“other” schools and yield upward bias estimates of school-type coefficients.   
8 The reported marginal effects are evaluated at the secondary graduates (not just the enrolled) mean values of 
the observable characteristics.   13
into account. Using data from the Statistical Office of the Ministry of University and 
Research we constructed several measures of University courses availability at the local level. 
For every municipality in Italy we measured the distance from the nearest University and a 
distance-weighted index of university and degree subjects available in the entire territory. 
Although in Italy University tuition costs are generally low, large distances from Universities 
imply higher costs for households (in terms of transportation, rents etc.). As an additional 
measure of the actual availability of University courses we included the province-share of 
university enrolled in 1998 over the population aged 20-24. Second, we considered the 
number of siblings in the household. The larger the size of the family, the higher the 
probability that the observed student competes within the family (either due to scarce 
resources, or to the fact that each household attaches decreasing utility to one extra child 
enrolled, etc) and this lowers her enrollment probability, without affecting university 
outcomes.  
The results obtained using the instrumental variables described above are reported in 
Table 8. In columns 1 and 2 we considered changes in the cost of enrollment induced by 
geographic variation in the availability of tertiary education courses, while in columns 3 and 4 
we also accounted for the effect of different family sizes. The estimated coefficients confirm 
the relevance of accounting for enrollment decisions in studies on the effects of socio-




3.  Explaining cross-country attainment differences 
 
All commonly used indicators of educational attainment point to the existence of large 
differences in completion rates between Italy and comparable European countries. According 
to the OECD, for example, non-completion rates in Europe ranged from about 20 per cent in 
the United Kingdom and Ireland to 40 per cent in Austria and France, and reached nearly 60 
per cent in Italy (OECD, 2003). While these figures might represent country-specific 
                                                 
9 Appropriate measurement of the drop-out indicator seems to be also important for the results. When including 
among drop-outs students who changed university course within the period considered, a definition that is closer 
to the administrative data on withdrawal, both estimates of family and educational background coefficients 
became considerably weaker. This suggests that the use of data assembled by single universities with no 
possibility to control for spurious withdrawals (as in Montmarquette et al. 2000) could further bias the inference 
against the existence of family and educational background effects.   14
equilibrium outcomes if the population of university enrolled differed in unobservable 
individual characteristics as motivation, discount rates etc. (see Eckstein and Wolpin, 1999), 
our results allow us to evaluate the relevance of an alternative explanation based on 
differences in observables. 
The first column in Table 9 reports the average years of formal education accumulated 
by parents of secondary school graduates in several European countries, computed from the 
1998 issue of the European Community Households Panel (ECHP). Figures for Italy are very 
close to those we obtained in our sample and are lower than those of other countries. The 
second column reports the existing differences in the secondary school graduates as to the 
type of school (“program orientation”) attended according to OECD statistics: Italian 
graduates from general schools, associated to higher survivor probability than vocational 
schools, are fewer than in comparable European countries. In Table 10 we report the changes 
in the OECD figures for drop-out rate (defined as the share of university enrolled having 
abandoned before the fifth year) and survivor rates (the ratio of survivors at the fifth year 
relative to the population in the relevant age cohort), computed combining these data with our 
estimates. Specifically, column 1 shows the drop-out rate obtained attributing Italian 
secondary school graduates foreign family backgrounds as reported in table 10.
10 The 
estimated reduction in withdrawal ranges from 2 to 9.3  percent, leaving the average observed 
gap above 20 percentage points. In column 2 we apply a similar procedure to calculate the 
effect of a change in the ratio of secondary school graduates from general schools to 
population (correspondingly lowering the shares in other schools) to other countries’ level. 
The implied reduction in withdrawal rate ranges from 0.5 to less than 5 percentage points.  
Combining both exercises would induce reductions of the drop-out rates ranging from about 3 
to 10.3%. The difference in withdrawal rate would in the best case scenario (France) still be 
as large as 19%. The impact on the survivor rate is computed similarly but account for the 
effects of changes in the observable variables on enrollment rates. Results showed in columns 
5 to 7 indicate the ratio of fifth-year enrolled students to population could in the best case 
                                                 
10 Given our estimates refer to the continuation probability at the third year, while OECD drop out and survivor 
rates are computed at the fifth year the estimated effect had to be extrapolated. Details are reported in the note to 
the table.   15
(UK, both exercises combined) increase by 9 percentage points. It would be still more than 30 
points below the actual  survivor rate in the United Kingdom, however.
11  
We are unfortunately unable to assess to what extent changes in the sample 
composition as to family and educational backgrounds could affect the simulated attainments 
rates through changes in the estimated coefficients. However, the magnitude of the 
unexplained differential in attainments suggests the role played by country-specific 
characteristics in explaining “productivity” differences should be extremely relevant.
12 One 
such characteristic, one that motivated recent reforms of the university system, is the limited 
supply of tertiary Type-B (i.e. three year) courses with respect to other countries.
13 
Alternatively, the population of Italian students might differ as to unobservable characteristics 
affecting the opportunity cost of attendance, as motivation, discount rates or outside 
opportunities. In this case a higher fraction of the enrolled would be willing to withdraw as 
they receive offers from the labor market. Finally, Italian students might be relatively more.  
 
4.  Conclusions 
 
We exploit a survey conducted on a representative sample of Italian high school 
graduates to study the determinants of university drop-out accounting for enrollment-induced 
selection. Contrary to recent empirical work focusing on samples of university enrolled, our 
results indicate differences in background individual characteristics, and in particular in 
family characteristics, play a determinant role in explaining withdrawal. Comparing our 
results with those obtained with standard univariate analysis allowed us to determine the bias 
                                                 
11 Since in our estimations survivor rates are obtained relative to the population of secondary school graduates, 
as opposed to the entire population cohort used by OECD, here we need to assume that the ratio of Secondary 
School graduates to the relevant population cohort is constant, that is it does not change with family background. 
An alternative would be to report the simulated ratios of Survivors to Secondary School graduates, but this is not 
a commonly used OECD figure.   
12 Interestingly, recent estimates of the returns to investing in tertiary education by Ciccone et al. (2004) suggest 
that differences in the expected economic gains from university attendance should not play a major role either. In 
year 2000 the private returns to university education, calculated as the discount rate that equates the present 
value of the additional costs of attendance to the present value of the stream of net-of-tax earnings generated by 
an increase in education, in Italy was above 10%, broadly in line with returns in Germany, France and Spain 
(and much larger than the returns to alternative investment). 
13 Note, however, that the drop-out rate in Italy is not much lower in short- than long-term courses (49 as 
opposed to 58 per cent according to OECD data). Simple calculations obtained redistributing students across 
ISCED type A and B courses as in reference countries show the drop out rate would reduce by at most 3.4%.   16
induced by sample selection is substantial. Despite being large, however, background 
conditions do not seem to be able to explain why the drop-out rate in Italy is so higher than in 
comparable countries.  
In terms of policy, our analysis confirms the strong concerns regarding the ability of 
the Italian educational system to promote social cohesion via equal educational opportunities. 
It suggests the role of familiar background mainly reflects short-term financial constraints 
rather than long term effect shaping offspring ability at early ages. Finally, it indicates that 
large differences in university completion rates might persist with respect to other countries 
even if educational attainments in the population converged. We are unfortunately unable to 
assess the relevance of alternative explanations including differences in individual 
unobservables determining students attachment, which would require increasing selectivity 
(raising tuitions, selection at entry, etc.), or  higher exposure to adverse unanticipated shocks 
due to lower access to (either public or private) credit.   17
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Table 1  
Enrollment rates by father schooling 
(percentage points) 
 


















        
Not enrolled  83  67  57  54  33  11  48 
              
Enrolled 17  33  43  46  67  89  52 
              
Total 1  19  37  5  29  9  100 
 








Enrollment rates by type of secondary school 
(percentage points) 
    
Type of school  Enrolled  Not Enrolled TOTAL 
   
   
Vocational schools  20  80  15 
      
Technical schools  36  64  42 
      
Other schools  49  51  13 
      
Licei 93  7  30 
      
TOTAL  52 
 
48 100 
Source: Istat (2002) “Percorsi di studio e di lavoro dei diplomati. Indagine 2001”. Population-weighted 
percentages 
          





Distribution of population and (weighted) sample by type of secondary school 
    
  POPULATION SAMPLE 
        
        
  Number Frequency Number  Frequency 
   
   
TOTAL 485,150    467,166   
        
Vocational schools  74,016  15.3  71,419  15.2 
        
Technical schools  207,398  42.7  196,141  42.0 
        
Licei 141,759  29.2  138,815  29.7 
        
Other schools 
 
61,977 12.8 60,791  13.1 






Table 4  
 
Comparison between population and (weighted) sample 
(percentage points) 
 POPULATION  SAMPLE 
Enrolled/graduates in 1998  45.5 44.2 
Dropouts/enrolled in 2001  28 23 
Source: Istat (2002) “Percorsi di studio e di lavoro dei diplomati. Indagine 2001” and “Statistiche delle scuole 
secondarie superiori” 
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Table 5 
Formal education of parents 
(percentage points) 
 

















University   
All 
              
No degree   0.3 0.2 0.1  0.0  0.1 0.0 0.8 
           
Primary 
school  
0.3 12.5 4.4  0.3  1.1  0.0 18.6 
           
Lower high 
school  
0.1 6.7  23.5 1.2  5.3 0.3 37.2 
           
Professional 
Diploma 
0.0 0.8 1.9  0.9  1.1 0.1 4.8 
           
High school   0.0 1.6 8.3  1.3 14.9  2.7 29.1 
           


















Source: Istat (2002) “Percorsi di studio e di lavoro dei diplomati. Indagine 2001”. Population-weighted 
percentages. 
Note: Primary school implies 5 years of schooling, lower high school 3, Professional Diploma 2 or 3 and it is an 
alternative to High school (5 years). Finally the university degree requires 5 or 6 years.  Compulsory schooling 
amounts to 8 years. 




Summary statistics of high school graduates characteristics 
Variable Mean  Standard    Deviation
    
Age 22.9  3.48 
Female .53  .49 
    
Father’s years of schooling  9.86  3.92 
Mother’s years of schooling  9.45  3.82 
Grandparents holding a college degree?   .11  .313 
Father occupation     
Entrepreneur   .082  .275 
High skilled  .086  .281 
White Collar  .390  .487 
Blue Collar  .379  .485 
     No qualification  .068  .252 
Number of siblings  1.32  .902 
    
Mark in Junior high school   2.33  1.18 
Mark in  high school  45.24  7.15 
Repeated some classes   .215  .410 
    
Unemployment rate  .203  .120 
    
North-west .208  .406 
North-east .153  .360 
Center .197  .398 
South .440  .496 
Source: Istat (2002) “Percorsi di studio e di lavoro dei diplomati. Indagine 2001”   23
Table 7 
 The effect of family background, school choice and ability on  
University drop-out probability 
 
 Probit  with  selection  Probit 
  1 2  3 
  Marginal effects on 
Drop Out   
Marginal effects on 
Enrolment 
Marginal effects 
on Drop Out 
  coeff.  s.e.   coeff.  s.e.   coeff.  s.e. 
Family background            
Father schooling  -0.0145 0.0022  0.0143  0.0026  -0.0051 0.0017 
Mother schooling  -0.0070 0.0021  0.0106  0.0025  0.0008 0.0017 
            
High school variables          
General schools   -0.5630 0.0196  0.6738  0.0222  -0.1063 0.0126 
Technical schools  -0.2348 0.0246  0.2531  0.0284  -0.0539 0.0200 
Arts and teaching  -0.1101 0.0137  0.1212  0.0147  -0.0185 0.0105 
Vocational schools  Reference Reference  Reference 
          
Past educational outcomes          
D grade at junior H.S  Reference   Reference  Reference 
C grade at junior H.S.  -0.0729 0.0157  0.0604  0.0173  -0.0403 0.0125 
B grade at junior H.S.  -0.1522 0.0184  0.1738  0.0210  -0.0352 0.0134 
A grade at junior H.S.  -0.2250 0.0204  0.2480  0.0242  -0.0704 0.0148 
            
Observations 20476    8280 
            
NOTE: Maximum likelihood estimation. Marginal Effects are computed evaluating the density function at the 
corresponding sample mean. The estimated specification includes controls for individual gender and age, for 
father profession (entrepreneur, professional, high skilled and low skilled white collar, blue collar, no 
qualification), mother employment status and qualification, grandparents education, and for local 
unemployment rate.  
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Table 8 
 The effect of family background and school choice on  
University drop-out probability. IV estimates 
 
  IV Supply  IV Supply + Family size 
  1 2 3  4 
  Marginal effects 




on Drop Out   
Marginal effects 
on Enrolment 
  coeff. s.e. coeff. s.e. coeff. s.e. coeff. s.e. 
Family background              
Father schooling  -0.0130 0.0036  0.0145 0.0028 -0.0135 0.0035  0.0141 0.0027 
Mother schooling  -0.0028 0.0028  0.0105 0.0025 -0.0032 0.0030  0.0104 0.0025 
          
High school variables          
General schools   -0.4108 0.1039  0.6714 0.0386 -0.4344 0.1091  0.6709 0.0395 
Technical schools  -0.1923 0.0488  0.2594 0.0324 -0.2008 0.0492  0.2591 0.0325 
Arts and teaching  -0.0857 0.0251  0.0071 0.0407 -0.0903 0.0256  0.1198 0.0159 
Vocational schools  Reference Reference Reference  Reference 





    
D grade at junior H.S  Reference Reference Reference  Reference 
C grade at junior H.S.  -0,0828 0,0194  0.0618 0.0177 -0.0838 0.0189  0.0619 0.0177 
B grade at junior H.S.  -0,1192 0,0325  0.1774 0.0231 -0.1254 0.0333  0.1790 0.0231 
A grade at junior H.S.  -0,1907  0,0407 0.2483 0.0266 -0.1987 0.0403  0.2485 0.0268
          
Instruments          
Distance     -0.0006  0.0003     -0.0006 0.0003 
0 siblings            Reference 
1 siblings              -0.0480 0.0193 
2 siblings              -0.0542 0.0258 
3 siblings              -0.0339 0.0359 
>4 siblings              -0.0889 0.0438 
Ratio enrolled      0.1989 0.0943     0.1929 0.0956 
          
Observations     20476      20476  
          
NOTE: Maximum likelihood estimation. Marginal Effects are computed evaluating the density function at the 
corresponding sample mean. The estimated specification includes controls for individual gender and age, for 
father profession (entrepreneur, professional, high skilled and low skilled white collar, blue collar, no 
qualification), mother employment status and qualification, grandparents education, and for local unemployment 
rate. Distances measured in km.  
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Table 9 
Familiar and educational backgrounds of secondary school graduates in some European 
countries  
 Familiar  Background 
(Parents’ years of formal 
education) 
Educational background 
(Ratio of SS graduates to 
relevant population)  
 
 Father  Mother  General  school 
 
Germany 13.2  5.7  33 
UK 12.7  10.5  34 
Spain 10.0 7.6  46 
France 9.9  8.8  31 
Italy 9.8 5.8  29 
      
Sources: European Households Country Panel (1998) and OECD “Education at glance. OECD Indicators 2002” 
Tab. A1.  
 
Table 10  
Simulated Drop-out and survivor rates in Italy 
 
  1 2  3 4 5 6  7 8 
  Drop out rate  Survival rate 
  FB EB  Both  Obs.  FB EB  Both  Obs. 
Germany 51.8  56.8  50.8 28,5 22.9 19.2  24.3  30,8
UK 48.5  56.9  47.5  17,0 26.2 19.7  27.6  61,4
Spain 55.8  53.5  51.5  23,7 20.2 24.1  26.0  48,1
France 55.0  57.3  54.5  36,3 21.0 19.2  21.6  37,0
           
ITA 57.8  57.8  57.8  57,8 18.6  18.6  18.6  18,6
Note: Following OECD definitions, the drop out rate is the ratio of university leavers to the relevant cohort of 
enrolled five years before; the survival rate is the ratio of students enrolled in the last (fifth) year to the relevant 
population cohort. The reported coefficients are obtained assuming the yearly drop-out rate (σ) is constant and 
writing the survivor probability of enrolled students at year t as S(t)= 1-D(t)=σ
t, where D(t) is the corresponding 
drop-out rate. OECD figures refer to probabilities computed at the fifth year of enrollment (t=5) while our 
estimates refer to the third year. To simulate the drop-out rates reported in cols. 1 to 4 we proceeded as follows. 
First we computed σhat=(1-0.578)
1/5, the yearly survivor rate implied by the OECD drop-out figure for Italy 
(D(t)= 0.578). We then simulated the change in survivor probability at third year (σ
3) multiplying the change in 
each of the explanatory variables indicated (family and educational background) with respect to country A (∆
 AX) 
by the corresponding coefficients estimated in table 7 (∆
Aσhat
 3 = beta*∆
 AX). The simulated third-year survivor 




 3 which we project at the fifth year to obtain DA(5)=1-σhat_A
5, reported in 
the table. The results for survival rates (cols. 5 to 7), defined by OECD with respect to the relevant population 
cohort, are computed similarly, and account for the effects of changes in Xs on enrollment rates. Observed ratios 
in the last row and in col. 4 and 8 are obtained from OECD “Education at glance. OECD Indicators 2002”.  
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